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I. INTRODUCTION 

Location: 

UTM: 

Date of 
Construction: 

Present Owner: 

Present Use: 

Significance: 

Historian: 

The Wind River Irrigation Project lies along the Wind and Little 
Wind River bottoms in the Wind River Basin in Fremont County 
of west-central Wyoming. The irrigation project is within the 
southern portion of the Wind River Indian Reservation in the 
vicinity of the town of Fort Washakie. The Wind River Indian 
Reservation is the home of the Arapahoe Tribe and the Eastern 
Shoshone Tribe. 

Zone 12; Easting 677865; Northing 4764286; being one reference 
point within the large discontinuous project area 

1905-1926 

United States Government 

The Wind River Irrigation Project conveys water to approximately 
36,789 acres for agricultural purposes. 

The Wind River Irrigation Project is significant in its direct 
association with the economic development of the reservation and 
to the securing of reserved water rights. Indian Irrigation Service 
Supervising Engineer Wilbur S. Hanna perhaps best summarized 
the historic significance of the Wind River Irrigation Project when 
he wrote, "Land on the Wind River Reservation is without value as 
farm land without irrigation" (Hanna 1927:68). The project was 
economically significant initially because it provided good wages 
for construction employment. Limited employment was also 
available later for maintenance work. The project improved 
agricultural income by providing higher crop yields per acre for 
irrigated farming than for dry farming. Equally important, the 
project helped secure reserved water rights for the reservation 
through litigation of the United States v. Albert Hampleman case. 

Blain Fandrich 
Ethnoscience, Inc. 
Billings, Montana 59102 
September 2008 
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The Wind River Irrigation Project consists of four irrigation units: Upper Wind 
River Unit, Lower Wind River Unit, Lefthand Unit and Johnstown Unit (Figure 1 ). The 
Office of Indian Affairs constructed the irrigation units from 1905 to 1925. The BIA also 
participated in the construction of the Le Clair Unit in conjunction with the Bureau of 
Reclamation and a private ditch company. Expansion of the irrigation units effectively 
ceased in 1926. The irrigation units have undergone periodic maintenance in order to 
keep the system operational. The Wind River Irrigation Project was also a source of 
political and economic controversy since 1913, when Wind River Reservation water 
rights were first directly challenged in court. 

B. EARLY FARMING AND IRRIGATION, 1868-1893 

The first irrigation ditches on the Wind River Reservation were reportedly 
constructed by white settlers living within the newly established reservation boundary in 
the late 1860s (Bureau oflndian Affairs 1950:13; Bureau oflndian Affairs 1955:A-1; 
Gerharz 1946:1). There were nine settler families who were informed that they would be 
required to leave, but it was several years before money was appropriated to purchase 
their homesteads and improvements. During the intervening period they developed 
irrigated plots on their property and instructed local Indians in the use of irrigation 
(Gerharz 1946: 1). When the settlers finally departed, some Indians they had instructed in 
irrigation practices were said to have taken over the irrigated property. Unfortunately, 
there is no information about where these early private irrigation projects were located, 
who created them, what Indians took over operating them or what ultimately happened to 
them. While the events may have occurred, there is no additional information to support 
these anecdotal statements of white settler or Shoshone irrigation activity on the Wind 
River Reservation in late 1860s. 

Evidence suggests that the Shoshone first began farming in the early 1870s, after 
Chief Washakie began expressing interest in farming and irrigation as a means for the 
Shoshone to become self-sufficient. The first concerted government effort to instruct the 
Shoshone about farming and irrigation was implemented under the supervision of Indian 
Agent Dr. James Irwin in 1873 (Stamm 1999:103-104). Early that summer Irwin noted 
"This spring the Shoshones for the first time have tried farming" (Irwin 1873 ). 

James Irwin supervised the creation of a 200- to 300-acre farm near Fort 
Washakie(BureauoflndianAffairs 1950:13; Stamm 1999:104). The farm project may 
have included construction of an irrigation ditch to convey water from the Little Wind 
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Figure 1. Location map of irrigation units, Wind River Irrigation Project. 
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River to the fields, but only anecdotal information about the irrigation remains. The tract 
was an experimental farm intended to instruct Shoshone in the practice of agriculture. 
The farm was moderately successful, yielding 1,100 bushels of wheat, 2,500 bushels of 
potatoes, 30 tons of hay, and 30 bushels each of peas, beans and beets, with a total value 
of approximately $8,000 (Stamm 1999: 105). This was equal to Shoshone income 
generated from fur sales that year. Irwin remained optimistic about the prospect for 
converting the Shoshone to agrarian pursuits in compliance with the Fort Bridger Treaty 
when he reported in the fall of 1873 that approximately 46 lodges (216 people) had 
returned to the reservation "and asked that they may be permitted to stay and learn 
farming" (Commissioner oflndian Affairs 1873:245). Irwin's optimism was more 
tempered the following year when a repeat of the 1873 success proved elusive. 

In 1874, Irwin was unable to repeat the collective farming success of the previous 
year, in part because he was unable to maintain communal labor on the farm (Stamm 
1999:105). Irwin failed to fully grasp the role Chief Washakie had played in organizing 
the surge of interest in farming among the Shoshone in 1873. Washakie was more 
interested in obtaining housing for the Shoshone than in establishing farms; but he 
recognized that farming and ranching was a means of demonstrating to Irwin that the 
Shoshone deserved houses (Stamm 1999: 104-105). Washakie therefore exerted his 
influence to galvanize collective Shoshone action to barter farm work for houses. After a 
few weeks of communal farming the Shoshone divided into traditional lodge groupings to 
pursue other activities. Only a few lodges loyal to Washakie remained to work plots of 
land, which effectively reduced the farm to small tracts assigned to individual families 
(Bureau oflndian Affairs 1950:13; Stamm 199:104). Farming efforts in 1874 were 
further undermined by a grasshopper infestation that destroyed the wheat and oat crops 
and severely damaged the potato and vegetable crops (Stamm 1999:110). Washakie did, 
however, succeed in receiving ten new houses for the Shoshone that year. 

The farm failure of 187 4 resulted in the Shoshone generally reverting to 
traditional economic practices and cyclical nomadism in 1875. Some Shoshone also 
sought employment in the Army as hostility with the Sioux and Cheyenne increased, 
climaxing at the Battle of Little Bighorn in 1876. The crop failure in 1874 was followed 
by declining farm production of2,300 bushels in 1875 and only 1,050 bushels in 1876 
(Stamm 1999: 113 ). James Irwin was transferred to the Red Cloud Agency in 1877, and 
was replaced by James I. Patten as the Indian Agent of the Wind River Reservation. 

James Patten tried to maintain the momentum of farming activity among the 
Shoshone, but without success. By 1877, most Shoshone had reverted to traditional 
migratory hunting, gathering and trading activities both on and off the reservation 
(Stamm 1999: 115). After a decade of relatively poor farming results, many Shoshone 
remained doubtful that agriculture could provide sufficient food and income to sustain 
them. Only 35 lodges remained in the vicinity of the farm near Fort Washakie in 1877, 



Wind River Irrigation Project 
HAER No. WY-95 
Page 5 

and just 100 acres were planted that year. Patten glossed over the decline in agricultural 
activity in his annual report with vague statements such as "the Shoshone are rapidly 
drifting toward a useful and industrious life" (Commissioner oflndian Affairs 1877:208). 
Patten's vague report underscored his personal pessimism over the state of agricultural 
reform efforts among the Shoshone. In addition to his effort to revive interest in farming 
among the Shoshone, Patten was also busy preparing for the impending arrival of the 
Arapaho from the Red Cloud Agency onto the Wind River Reservation. 

James Irwin, the former Wind River Agent, was sent in the autumn of 1877 to 
obtain consent from the Shoshone to receive the Arapaho onto the Wind River 
Reservation. Irwin succeeded in obtaining consent, and the Arapaho first arrived on the 
Wind River Reservation in March of 1878 (Fowler 1982:67). The Arapaho settled in the 
southeast section of the Wind River Reservation, along the lower Little Wind River east 
of Fort Washakie. There was, however, initial uncertainty if the Arapaho would settle 
permanently on the Wind River Reservation, which led to some confusion and friction 
between the Arapaho and the Shoshone. 

The Arapaho approached James Patten with a request for their own reservation 
along the Tongue River in northern Wyoming (Fowler 1982:72-73). The Arapaho 
request was based in part on a promise of a separate reservation given to them by General 
George Crook. The Shoshone, who had succeeded in removing the Bannock to a 
separate reservation five years earlier, also made efforts to have the Arapaho removed 
from the Wind River Reservation. James Patten, who had insufficient rations for both the 
Shoshone and Arapaho that year, also protested to the Indian Office that the Arapaho 
should not have been placed on the Wind River Reservation (Fowler 1982:67). The 
federal government, however, ignored all requests for a separate Arapaho reservation. 
Faced with the prospect of feeding the new arrivals through the coming year, Patten 
encouraged the Arapaho to immediately begin farming and guided them in the 
construction of an approximately five-mile long irrigation ditch off of the Little Wind 
River near St. Michaels (Bureau oflndian Affairs 1950:13). 

Private farming activity among the Shoshone and Arapaho on the Wind River 
Reservation had increased by the late 1880s. The farms consisted of a series of plots 
tended by extended family lodges. The farms were under the control of various tribal 
leaders, who used the income to provide for members of their band (Fowler 1982:84). 
Hay and vegetables were the primary crops grown on the farms. Much of the hay was 
sold to generate cash income. This type of collective farming effort was similar to that 
organized by Chief Washakie in 1873 and appears to have been successful. There are 
vague references to irrigated farming being done by Indians that appear in the annual 
reports of the Commissioner oflndian Affairs during the 1880s, so it is presumed that at 
least some of the private farms were irrigated (Commissioner oflndian Affairs 1885, 
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1886; Hanna 1916a:5). Unfortunately there are no specific records documenting the 
private farming efforts or the extent of the irrigation efforts. 

Little progress was made to improve government-sponsored irrigation on the 
Wind River Reservation from the late 1870s to the mid 1890s. Reference is made in 
1886 of a five-mile long ditch, which may be the irrigation ditch constructed off the Little 
Wind River by the Arapaho in the late 1870s (Commissioner of Indian Affairs 1886). 
There is also note of one old ditch, constructed on a low bench and used for irrigation on 
the Arapaho ranches, that was later used as a lateral and drain ditch to carry waste and 
seepage water from the present high-line Sub-Agency Canal (1916a:5). This may be 
reference to a private ditch that was later incorporated into the Wind River Irrigation 
Project, but there is insufficient documentation to substantiate this speculation. This lack 
of specific information regarding irrigation on the Wind River Reservation continues 
until 1894, when construction began on the Ray Canal. 

C. IRRIGATION IMPROVEMENT AND TRANSITION, 1894-1905 

It is uncertain where funding for irrigation construction came from prior to 1894. 
A lack of designated irrigation funding would explain the lack of official documentation 
and apparent limited irrigation construction during the first two and one-half decades of 
the reservation history. The first authorized expenditure specifically designated for 
irrigation construction was granted on July 28, 1894, "to expend $4902.81 for the 
purchase of material and the employment of labor in enlarging and extending irrigation 
systems" (Hanna 1916a: 5). The expenditure resulted in the construction of the Ray 
Canal. Indian Agent Captain Patrick H. Ray acted as engineer and construction 
supervisor on the project (Hanna 1916a:8). By the end of fiscal year 1894, Ray reported 
the completion of over five miles of irrigation ditch (Hanna 1916a:8). An additional five 
miles of irrigation ditch were constructed in 1895 at a cost of $4,901.70 (Hanna 1916a:8). 
The Ray Canal is now part of the Little Wind River Unit. In addition to improving Indian 
irrigation and farming, Patrick Ray also made considerable effort to reform white activity 
on the reservation. 

Captain Patrick Ray set about the task of trying to end white exploitation of 
reservation resources and improve the quality of life for the Indians. Ray made the first 
concerted effort to collect livestock grazing fees and remove trespassers from the 
reservation since James Irwin in the early 1870s, when several settlers wereremoved 
from within the recently established reservation boundary. Ray's effort to protect Indian 
interests were fairly effective, but earned him the animosity of most white settlers in the 
area and antagonized Wyoming state officials and the Wyoming press (Fowler 1982:89; 
Guenther 1997:16-27). By 1895 a local newspaper reported that Ray had fired most of 
the reservation employees due to incompetence, removed about 23,000 head of white 
owned cattle from the reservation and approximately 140 trespassers from the reservation 
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(Fremont Clipper, 15 February 1895). Many of the trespassers were farmers and 
ranchers who had established themselves on land south of Fort Washakie in the 1880s in 
hope that the reservation would be opened to settlement. Like settlers in the 1860s, some 
of the trespassers in the 1880s created irrigation ditches that diverted water from Trout 
Creek, the Little Wind River and what is now Ray Lake (Guenther 1999:19-20). Ray 
further secured Indian interests by forming a company of Indian infantry to help police 
the reservation (Fremont Clipper, 15 February 1895). State officials charged Ray with 
theft of cattle that had trespassing onto reservation land, but the charges were proved 
unfounded. Ray was replaced in 1895 by Captain Richard Wilson, who proved less 
diligent in enforcing his responsibilities (Fowler 1982:89). 

Captain Wilson oversaw the second authorized irrigation construction on the 
Wind River Reservation. On February 13, 1897, authority was granted for construction 
of an irrigation ditch from the Little Wind River east of the Agency near the present 
Coolidge Canal (Hanna 1916a:5; Gerharz 1946:4). Although considerable work was 
done on the ditch, it was soon abandoned because the ditch was poorly designed and 
failed to function properly. Wilson received authority on August 24, 1897, to expend an 
additional $1,275 for construction of two ditches. None of the available records has 
information regarding the two ditches, and it is possible they were never constructed. 
Captain Herman Nickerson, who succeeded Captain Wilson as Indian Agent in 1898, 
constructed the Johnstown Canal from the right bank of the Wind River. Work was done 
by Shoshone Indians at a rate of $1.50 per day for hand labor and $2.50 per day for a man 
with a horse team (Hanna 1916a:139). The approximately seven-mile long ditch was 
completed at a cost of $1,500. 

By 1899, Chief Inspector of Irrigation Walter Graves reported too much money 
had been expended on useless ditches on the Wind River Reservation. He concluded that 
a thorough examination of the reservation was needed to create a comprehensive plan for 
irrigation on the Wind River Reservation. Graves appointed George Butler as 
Superintendent of Irrigation in October 1899 and instructed him to thoroughly examine 
the Wind River Reservation to determine what irrigation was needed. Butler concluded 
in a report dated March 29, 1901, that five systems were needed, with an estimated 
construction cost of $760,000 (Hanna 1916a:6). Portions of several previously 
constructed ditches were incorporated into the comprehensive irrigation plan set forth by 
Butler, including the Ray Canal constructed in 1894-1895 and the Johnstown Canal 
constructed in 1898, which formed the basis for the Wind River Irrigation Project. 

The project stalled for three years while issues of construction funding and water 
rights were debated by congress. A breakthrough came on April 21, 1904, when United 
States Indian Inspector James McLaughlin negotiated the last major land treaty with the 
Shoshone and Arapaho Indians. The agreement set the initial foundation for irrigation 
funding and was ratified by congress the following year. 
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The Act of March 3, 1905 (33 Stat. 1016), known as the McLaughlin Treaty, 
ceded a portion of their reservation lying north of the Wind River, which is now known 
as the ceded strip (Kappler 1913 :3: 117-123 ). The treaty also had a direct impact on the 
history of irrigation on the Wind River Reservation for at least two reasons. First, the 
treaty provided initial funding for the Wind River Irrigation Project. Second, the treaty 
stated Wyoming State law would be used to regulate irrigation water rights. 

Article IV of the treaty provided for $150,000 for construction of irrigation 
systems within the diminished reservation (Kappler 1913:3:119). Article IV also 
stipulated that Shoshone and Arapaho would be employed wherever practicable. Article 
III of the treaty stipulated "the performance of such acts as are required by the statutes of 
the State of Wyoming in securing water rights from said State for the irrigation of such 
lands as shall remain the property of said Indians, whether located within the territory 
intended to be ceded by this agreement or within the diminished reserve" (Kappler 
1913:3: 119). Thus, the treaty immediately proved controversial because the irrigation 
funding it provided was insufficient to complete the project and because it raised legal 
questions regarding water rights. 

D. IRRIGATION OF THE WIND RIVER RESERVATION, 1905-1939 

William H. Code and W. B. Hill succeeded Walter Graves and George Butler as 
Chieflnspector oflrrigation and Superintendent oflrrigation, respectively, in 1904. That 
same year Code and Hill visited the Wind River Reservation to review the irrigation 
systems proposed by Butler three years earlier. At that time, portions of the Ray Canal 
and the Johnstown Canal were already in operation. William Code authorized initial 
construction to begin on three systems recommended by Butler: the Coolidge Canal, the 
Sub-Agency Canal and expansion of the Ray Canal. All of the ditches diverted from the 
Little Wind River and are part of the Little Wind River Unit (Hanna 1916a:7). 
Construction on the Coolidge Canal and the Ray Canal began in 1905 and construction of 
the Sub-Agency Canal began in 1907. 

W. B. Hill reported construction on the Coolidge Canal was well underway by 
August 1905. By that time about five miles of the main canal had been constructed at a 
cost of$13,105.31 (Hanna 1916a:7). Construction on the Ray Canal began in October 
1905 and resumed extension of the original ditch constructed in 1894-1895. Work on the 
Ray Canal continued for a few weeks until the ground froze. Construction on the Ray 
Canal did not resume until 1909. Construction of the Sub-Agency Canal began in 1907. 
Unfortunately, information about the early construction of the Wind River Irrigation 
Project is very limited because field notes, maps, plans and cost data regarding the Wind 
River Project were destroyed by fire in 1907 (Clotts 1939:3; Hanna 1916a:7). 
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William Code authorized additional irrigation construction in 1907. Construction 
on the Lefthand Unit and extension of the Johnstown Unit was started that year (Gerharz 
1946:19). Construction of the Upper Wind River Unit also began in 1907. The Upper 
Wind River Unit included the Big Wind River Ditch, Big Wind Ditch No. 2, Meadow 
Creek Ditch, Willow Creek Ditch and Dry Creek Ditch (Hanna 1916a:103-111, 127-129). 
Two additional ditches were also proposed for the Upper Wind River Unit, but were 
never constructed. The Wind River Ditch was proposed by George Butler in 1901, but 
was rejected by William Code in 1904 (Hanna 1916a:113). The Bull Lake Creek Ditch 
was proposed and water filing made in 1905; but no work was ever done on the ditch 
except for some preliminary head works survey conducted in 1910 (Clotts 1939:4; Hanna 
1916a: 112). Although the Bull Lake Creek Ditch was not constructed by the irrigation 
project, a private landowner constructed a ditch in 1916 generally along the previously 
proposed line (Hanna 1916a:l 12). 

The Indian Irrigation Service also participated in the construction of one irrigation 
unit outside of the Wind River Irrigation Project. The Le Clair Canal, located in a portion 
of the reservation ceded under the terms of the McLaughlin Treaty of 1905, was 
constructed in 1915 under a cooperative agreement with the Riverton Ditch Company 
(Clotts 1939:4; Hanna 1916a:130; Gerharz 1946:19). The agreement was made to supply 
water to Indian land in the ceded strip and continues to operate under a three-party 
agreement between the BIA, BOR and a private ditch company (Ray Nation, personal 
communication 2007). 

Work was completed on the main canal of all of the existing Wind River 
Irrigation Project units by 1912 and water was being drawn for each system (Clotts 
1939:4). Work remained ongoing to extend the lateral network to supply water to 
irrigable land. The steadily increasing diversion of water into the Wind River Irrigation 
Project by 1912 resulted in litigation in 1913. The water controversy focused on who had 
pre-eminent water rights, and ultimately involved private individuals, Wyoming state 
officials and the Office of Indian Affairs. Wyoming state officials argued they had 
authority over Wind River Reservation water rights under Article III of the McLaughlin 
Treaty of 1905 (3 3 Stat. 1016), which indicates reservation water rights were subject to 
Wyoming state law, based on the doctrine of prior appropriation and beneficial use 
(Kappler 1913:3:119; Shurts 2000:204). The Office oflndian Affairs countered that the 
doctrine of Indian reserved water rights superceded any other water rights authority on 
the Wind River Reservation, including the authority stated in Article III of the 
McLaughlin Treaty (Shurts 2000:204). This dispute over water rights authority resulted 
in litigation that lasted for three years. The doctrine of prior appropriation and beneficial 
use is based on the idea that a user who appropriates a quantity of water from a water 
source for a beneficial use has the right to continue to use that quantity of water for that 
purpose (Shurts 2000:4). Subsequent users can use the remaining water as long as they 
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do not impinge on the rights of previous users. Once water rights are established they 
can be bought and sold like other prope1iy. 

The federal government countered that the doctrine of Indian reserved water 
rights were paramount to any other water rights on the rivers in the Wind River 
Reservation (Shurts 2000:204). The doctrine oflndian reserved water rights is based on 
the idea that Indian water rights are based on whatever water is currently needed or might 
become necessary in the future from water flowing on or adjacent to reservation land to 
allow Indian people to lead successful lives as "pastoral and civilized people" (Shurts 
2000:4). Reserved water rights made it difficult for people operating under beneficial use 
doctrine to perfect (i.e., establish) their water rights claims because the Indian reserved 
rights either claimed large quantities of water or were subject to variation. This inherent 
conflict of water rights doctrine led to a series of important lawsuits during the early 
twentieth century. Two of the most important water rights cases were the U.S. Supreme 
Court ruling in Winters v. United States (207 US 564 [1908]) and the U.S. District Court 
of Wyoming ruling in United States v. Albert Hampleman (No. 753 [1916]). 

Briefly, the Winters decision, handed down in 1908, stated that the establishment 
of a reservation implied a reserved right to sufficient water for the irrigation of Indian 
lands that supercedes claims by other appropriators of such water under state laws. The 
Winters case restrained appellants and others from constructing or maintaining dams or 
reservoirs or otherwise preventing the water of the Milk River or its tributaries from 
flowing to the Fort Belknap Indian Reservation (207 US 564 [1908]). It was a landmark 
decision that established what is known as the Indian reserved water rights doctrine. 

The Hampleman case involved the right of the State Engineer, Albert Hampleman 
( defendant), to close the ditches leading to a ceded area allotment for the delivery of 
water under the state doctrine of prior appropriation and the terms of the McLaughlin 
Treaty of 1905. The federal government (plaintiff) argued that the Indians were given 
water rights by the Fort Bridger Treaty of 1868 and those rights were not taken away by 
the act of admission of Wyoming as a state in 1889 (Shurts 2000:204). No matter how 
strong the wording used in the McLaughlin Treaty was regarding use of state water laws, 
it was understood that nothing in the agreement shall be construed to deprive the Indians 
of any benefits they are entitled under existing treaties (Shurts 2000:204). The US 
District Court of Wyoming decision, handed down in 1916, held that the lands, ditches 
and water rights of the Indian allottee named in the bill of complaint "are within the 
absolute and exclusive jurisdiction of the plaintiff' [i.e., the federal government] (No. 
753 [1916]). 

The Hampleman verdict secured water rights for the Wind River Irrigation Project 
and set a precedent for similar litigation in other states. It also secured water rights for 
approximately 81 private ditches constructed by Indians on the reservation between 1904 
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and 1926 (Hanna 1916b; Gerharz 1946: 15-17). The private Indian ditches varied in 
length from approximately one-half mile to two and three-quarter miles in length and 
irrigated a total of approximately 22,834 acres ofland (Hanna 1916b; Gerharz 1946: 17). 
Although some of the private Indian ditches were documented and mapped by the Wind 
River Irrigation Project in 1916, none of the private projects were ever funded, 
constructed or maintained by the Wind River Irrigation Project (Hanna 1916b ). 

Litigation of the Hample man case did not slow progress on Wind River Irrigation 
Project construction. A major portion of the Wind River Irrigation Project lateral system 
construction was completed between 1912 and 1925 (Clotts 1939:4). Irrigation funding 
was reduced in 1925, however, and only small construction appropriations were made for 
the irrigation project during the next eight years (Clotts 1939:4). It was not until 1933, at 
the height of the Great Depression, that significant new funds were made available for 
rehabilitation and new construction on the Wind River Irrigation Project. 

The onset of the Great Depression in 1929 led to massive nationwide 
unemployment by 1932. The Wind River Reservation, which was already impoverished, 
was particularly hard hit by the depression. In 1933 President Franklin Delano Roosevelt 
introduced an aggressive program of economic recovery as part of his "New Deal" 
program to combat the Great Depression. New Deal work relief programs were a very 
important part ofreservation economic activity throughout the 1930s. One of the earliest 
work relief programs was the Public Works Administration (PWA), which authorized the 
first major new construction on the Wind River Irrigation Project since 1924. The PW A 
irrigation projects differed from previous irrigation projects because they emphasized 
creation of additional water storage capacity rather than expanding the water distribution 
system (Gerharz 1946:6). 

The emphasis on additional water storage resulted from the severe drought of the 
early 1930s. The goal of the PW A projects was to insure a stable water supply for Indian 
farmers so they could remain self-sufficient and "give the young men and women of the 
tribes ample opportunity to realize all the ambitions they possess to be as independent as 
their white brothers" ( Wyoming State Journal 17 October 193 5). The principle features 
constructed by the PW A program are the Washakie Dam, a feeder canal for Ray Lake 
and the Din woody Canal. The Washakie Dam was constructed to create additional 
reservoir water storage for the Lower Wind River Unit. A 4-mile long feeder canal from 
the North to South Fork of the Little Wind River (including a chute drop of 182 feet) 
supplied additional water to the Ray Lake Reservoir, which also stored water for the 
Lower Wind River Unit. The Dinwoody Canal supplied additional water from the 
Middle Dinwoody Lake to the Upper Wind River Unit, and included a 1,112-foot long 
concrete lined tunnel (Clotts 1939:4). The initial funding of $71,681.22 for PW A project 
no. 266 (Washakie Dam) and PWA project no. 272 (Dinwoody Canal) was made 
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available in late 1933 (Clotts 1939:4). The Dinwoody project was completed in August 
1935 and the Washakie Dam project was completed in late 1936 (Gerharz 1946:7). 

By 1939 funding was again reduced to small construction appropriations targeted 
at continued operation and maintenance of the project systems. Since the 1930s, 
irrigation project efforts have shifted focus from new construction to maintenance, 
operation and optimizing agricultural utilization of irrigation on the Wind River 
Reservation. 

E. IRRIGATION MAINTENANCE AND AGRICULTURAL PRODUCTION, 
1940-2007 

United States entry into World War II in December 1941 marked a suspension of 
civilian production and focusing of American resources for war production. The 
increased demand for agricultural products brought on by the war heralded a prosperous 
time for farmers on the Wind River Reservation. It also highlights the fluctuating 
irrigation utilization on the reservation. 

The 1944 crop census indicates that the Wind River Irrigation Project had 62,766 
acres ofland "ready to serve with irrigation water" (Gerharz 1946:21). Of these 62,766 
acres of irrigable land, 22,931 acres (36.5%) were being irrigated and 39,835 acres 
(63.5%) were not being irrigated (Gerharz 1946:19-20). Of the irrigated land, 5,194 
acres (8.25%) were owned and farmed by Indians, 8,164 acres (13%) were Indian owned 
land farmed by whites, and 9,573 acres (15.25%) were owned and farmed by whites. Of 
the irrigable land not being irrigated, 32,692 acres (52%) were owned by Indians and 
7,143 acres (11.5%) were owned by whites (Gerharz 1946:19-20). 

The underutilization of irrigated land in 1944 is particularly notable because it 
was a period of farm prosperity and the war effort emphasized maximum farmland 
utilization (Fite 1981 :88-90). The reasons noted for the underutilization of Wind River 
irrigable land (only 36.5% irrigable land was irrigated) included a lack of farming capital 
for tilling or planting, accumulated unpaid irrigation operation and maintenance fees, the 
availability of wage work, weed infestation, poor drainage, lack of interests in farming by 
owner and "heirship ownership by the Indian owner" (Gerharz 1946:20). Heirship 
ownership referred to property title held by multiple family members, which resulted in 
none of the owners willing to commit to farming the land, presumably because they 
would be forced to share profit (but not cost) of farming with other property interest 
holders. A greater factor in the underutilization of irrigable land, however, was unpaid 
irrigation operation and maintenance fees. 

Operation and maintenance (0 & M) fees for the Wind River Irrigation Project 
are assessed for each acre of irrigable land within the project. The problem was the lack 
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of ability to enforce collection of irrigation O & M fees. The only penalty the Irrigation 
Project could impose was a refusal to deliver water to users who were delinquent on their 
fee payment, which contributed to the idling of irrigable land in the project units. 

The number of acres considered irrigable fluctuated through time, in part because 
different criteria were used to define assessable irrigable land. For example, 
approximately 62,000 acres were designated irrigable in 1944 as compared with 
approximately 42,000 acres in 2007 (Gerharz 1946:19,21; Ray Nation, personal 
communication 2007). Factors contributing to the lower assessed irrigable land since 
1944 include soil leaching, fluctuation water table and lack of field preparation. It is the 
responsibility of the landowner to prepare the land for irrigation. Historically, the 
reservation did have some land preparation equipment, such as levelers, that could be 
temporarily used by tribal members to prepare their irrigated land (Ray Nation, personal 
communication 2007). Unfortunately, there is no record of the frequency with which this 
equipment was used, nor is there record of the ultimate fate of this equipment. 

Since World War II, the Wind River Irrigation Project has focused on maintaining 
the system infrastructure and improving land productivity rather than completing the 
irrigation system to its maximum potential. Although new irrigation completion studies 
are issued at least once per decade since 1950, none of the proposed construction projects 
have been implemented. Land used figures have also changed since the 1950 as irrigable 
land assessment changes. Such statistical fluctuations, however, have not diminished the 
importance of the Wind River Irrigation Project as an important element in successful 
economic agriculture on the Wind River Reservation to the present day. 

III. WIND RIVER UNITS 

The Wind River Reservation currently contains four irrigation units - Upper 
Wind River, Lower Wind River, Johnstown and Lefthand- all of which are operated and 
maintained by the BIA. A fifth unit, known as the Le Clair Unit, was partially 
constructed by the Reclamation Service and is currently under a three-party agreement. 
There are six drainages on the Wind River Reservation that supply water to these 
irrigation units: Wind River, Little Wind River, Dinwoody Creek, Willow Creek, Dry 
Creek and Meadow Creek (Clotts 1939:5). 

Historic records indicate that most of the major 1mgation structures (i.e., 
headgates, drops, chutes, etc.) were made of concrete (Hanna 1916a). Lesser structures, 
such as turnouts and bridges, were made of wood. Many of the original structural 
elements within the irrigation units have been replaced through time with like structures 
at the same locations as the original structures. Although the lifespan of individual 
structures vary, historical records suggest that large structures such as headgates are 
likely original, and that small structures such as turnouts have a lifespan of 20-40 years. 
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Structure replacement is a standard maintenance practice necessary to maintain the 
irrigation system and is a historical part of the system operation. This type of structure 
replacement is not an alteration of the irrigation system. It should be noted that structures 
were replaced with more durable materials, such as concrete, in place of less durable 
material, such as wood. The historic record is replete with information documenting 
upgrades to structural elements such as drops and check gates in order to improve the 
durability of the system. Since 1924, the irrigation project has focused on maintaining 
the system, with the exception of some storage capacity expansion in the 1930s. 
According to available information, the Wind River Irrigation Project unit layouts (canal 
and lateral position and structure placement) have remained essentially unaltered since 
the late 1930s, when new construction on the system effectively ceased. 

Upper Wind River Unit - also known as the Crowheart Unit, includes the Dinwoody, Dry 
Creek, Meadow Creek, Willow Creek and Wind River Canals. Construction of the unit 
began in 1907 and continued intermittently until the mid-l 940s, at which time active 
expansion of the system ceased. These canals receive water from the Wind River and 
middle Dinwoody Lake (Clotts 1939:6). The system is constructed so that surplus water 
from the upper ditches can be utilized by the lower ditches (Clotts 1939:6). The Upper 
Wind River Unit is considered 88 percent complete (Clotts 1939:6; NRCE 1994:26-29). 
The unit presently assesses approximately 10,779 acres, with 1,668 acres temporarily 
non-assessed (Keller 1997: A-4). 

Little Wind River Unit - includes the Ray, Coolidge and Sub-Agency Canals. 
Construction of unit began with the Ray Canal in 1894, followed by the Coolidge Canal 
in 1905 and the Sub-Agency Canal in 1907. These canals receive water from the Little 
Wind River, Ray Lake and Washakie Reservoir (Clotts 1939:6). The unit has a total 
decreed water right of 66,870 acre-feet per year (i.e., 33,075 acre-feet for Ray Canal, 
22,438 acre-feet for Coolidge Canal and 11,357 acre-feet for Sub-Agency Canal) [Keller 
1997:A-4). The Little Wind River Unit is considered 80 percent complete (Clotts 1939:6; 
NRCE 1994:26-29). The unit is the largest on the reservation and presently assesses 
approximately 25,568 acres, with 10,011 acres temporarily non-assessed (Keller 1997:A-
4). 

Johnstown Unit - Construction of the unit was begun by Shoshone Indians and taken 
over by the Wind River Irrigation Project in 1898 (Clotts 1939:7). The unit has one main 
canal and one main lateral (Clotts 1939:7). The Johnstown Unit diverts from the Wind 
River and has a decreed water right of2,577 acre-feet per year (NRCE 1994:30-31). The 
unit presently assesses approximately 1,204 acres, with 221 acres temporarily non
assessed (Keller 1997:A-4). 

Lefthand Unit- Construction of the unit began in 1907. The unit has one main canal and 
one main lateral (Clotts 1939:7). The unit is considered 80 percent complete (Clotts 
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1939:6; NRCE 1994:26-29). The Lefthand Unit diverts from the Wind River (NRCE 
1994:30-31). The unit presently assesses approximately 1,938 acres, with 1,874 acres 
temporarily non-assessed (Keller 1997:A-4). 

Le Clair Unit - This is a privately administered irrigation unit located in the ceded area of 
the Wind River Reservation. The unit ·diverts from the Wind River. The Wind River 
Irrigation Project enlarged and extended the main canal in 1915-1916 (Clotts 1939:7). 
The unit is currently operated under a three party agreement and includes 1,000 acres of 
trust land (Ray Nation, personal communication 2007). 

IV. IRRIGATION SYSTEM COMPONENTS 

Irrigation systems operate in two distinct parts: the water conveyance system and 
the application of water to land (i.e., farming methods). Water conveyance system refers 
to the irrigation system infrastructure that diverts water from a source and carries it to its 
destination. Application of water to land refers to the use of irrigation water once it 
leaves the conveyance system. Administratively, water conveyance systems are usually 
the responsibility of the government agency that maintains them and the application of 
water to land is usually the responsibility of individual farmers. Annual fees are levied 
by the government on farmers using the Wind River irrigation system based on 
assessment of irrigable acres. The fees are used to operate and maintain the irrigation 
conveyance infrastructure. Government subsidies are also occasionally granted for the 
maintenance of the irrigation system. Both the water conveyance system and the 
application of water to land must operate effectively for the irrigation project to be 
successful. 

Documentation of water conveyance systems dominates the historic record. This 
is not surprising because the government agencies or private companies organized to 
create the conveyance systems often generate extensive reports tracking various aspects 
of design, construction, maintenance and accounting associated with an irrigation project. 
In contrast, individual farmers maintained few, if any, records of their farm operation. If 
farmers did maintain records, then they are rarely preserved or opened to researchers. 
Although government agencies or private companies usually recorded a general census of 
acres irrigated, crop yields and crop value within an irrigation district, these records often 
lack specificity regarding individual farmer applications of water to land. 

The engineering methods, structural components and construction materials used 
in the creation of the Wind River Irrigation Project were designed from standardized 
specifications typical of irrigation projects of the period (Hanna 1916a ). All of the Wind 
River irrigation units operate on gravity feed (Ray Nation, personal communication 
2007). There were no pumps designed in the system. General components of the Wind 
River irrigation units include diversion works, conveyance systems, crossings and 
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distribution systems. These components were constructed of concrete, metal and wood. 
The placement of these components within the irrigation system depended upon the 
engineering considerations of the terrain and field location. Irrigation structures, 
particularly those made of wood, needed periodic repair or replacement. 

Diversion works divert water from its source into the irrigation canal. Diversion 
works in a gravity irrigation system, such as those in the Wind River Irrigation Project, 
consist of several structures. They include a diversion weir across the river, scouring 
sluices through the diversion weir, a canal headgate at the beginning of the canal, and a 
wasteway in the canal just below the headgate (Etcheverry 1916:III:1). All of these 
structural components are present on each of the Wind River Irrigation Project canals 
(Hanna 1916a). 

A diversion weir, also known as a diversion dam, is designed to raise the river 
water level sufficiently to divert the desired flow in the canal through the headgate. A 
diversion weir is generally placed at right angles to the direction of the river water flow 
and its height is based on a consideration of the river flow during its period of low flow 
(Etcheverry 1916:III:8). There are two general classes of weirs: closed and open 
(Etcheverry 1916:III:13). Closed weirs are usually low dams built as a complete 
obstruction across a river, so that the entire stream flow passes over them. Closed weirs 
include rock and brush weirs, log weirs, pile weirs, crib weirs and frame weirs. Open 
weirs are built across a river to produce the least obstruction to flow. A river channel is 
divided into several openings, or bays, separated by piers that support an operating 
platform. The openings are closed by horizontal flashboards or lift gates to control water 
flow. A scouring sluice consists of either an open sluiceway or an undersluice in a 
diversion weir that is designed to maintain a well-defined channel in front of the 
headgate; prevent course material, such as rock, from entering the canal; and regulate 
river water level during minor flow variations (Etcheverry 1916:III:84). 

The headgate controls the water supply admitted at the head of a canal system 
(Etcheverry 1916:III: 119). A headgate is located at the point where the water supply is 
diverted from the river. Some headgates do not require a diversion weir, depending upon 
the character of the river flow. Primary components in a headgate include gates and gate 
lifting devices. Concrete was used in the construction of all of the headgates on the Wind 
River Irrigation Project. 

A wasteway protects a canal system from excess water flow. There are two main 
types of wasteway structures - spillways and escapes. Available information indicates 
that both types of structures were used on the Wind River Irrigation Project and were 
constructed from poured concrete. 
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The water distribution system consists of irrigation channels that convey water 
from its source to its destination and various structures that facilitate the control of water 
flow through the system. Water distribution systems such as those found in the Wind 
River Irrigation Project generally consist of ditches, such as canals and laterals, and 
structures, such as chutes, drops, flumes, checks and turnouts. Materials used for 
constructing structures in the Wind River Irrigation Project include sheet metal, concrete, 
wood and cast iron. 

Canals are the primary irrigation channels used to divert water from its source. 
Laterals are subsidiary irrigation channels used to deliver water to fields within the 
system. Canals and laterals are often collectively referred to as ditches. Irrigation ditches 
can be either lined or unlined, depending upon seepage loss conditions. Most of the 
Wind River irrigation system consists of unlined ditches. There are, however, some ditch 
segments that are lined with concrete. Rip-rap, often consisting of concrete or metal, was 
also placed at various locations throughout the system to help control erosion. 
Chutes and drops are structures designed to discharge water from a higher to lower level 
within an irrigation system (Etcheverry 1916:III:222). Drops discharge water vertically 
and chutes discharge water on an incline. Chutes consist of concrete, wood or steel lining 
in the canal to help resist erosion due to high velocity, or by a pipe connecting the upper 
and lower levels of the incline. Drops are often composed of a breast wall across a canal, 
inlet wings and floor on the upstream side, two walls on the downstream side, a floor at 
the base to receive falling water and outlet wings and floor. Documents indicate that 
most drops and chutes in the Wind River Irrigation Project are made of concrete. Many 
drops and chutes have been replaced at least once. 

Flumes and siphons are structures designed to transport water over or under 
terrain obstacles such as intersecting stream valleys (Etcheverry 1915:II:198-199, 213, 
340-347; 1916:III:356-358). Several flumes and siphons were used on the Wind River 
Irrigation Project. Documents indicate that most or all of the flumes used on the Wind 
River Irrigation Project were steel half-pipe flumes placed during early construction. 
Flumes were relatively fragile structures that could shut down an irrigation system for 
several months if damaged. A flume on the Sub-Agency Canal suffered serious damage 
in 1924 that shut down the system for a few months. The flume was repaired by fall and 
continued in operation until 1931, when it was permanently replaced with a concrete 
siphon. The Ray Canal Flume #3 was a typical steel half-pipe flume used throughout the 
project. It had a wood trestle and concrete footers. The flume was also replaced with a 
concrete siphon in 1931. 

Checks are structures placed across a canal to control water depth and flow in a 
canal (Etcheverry 1916:III:303). It is generally used to raise the water level within the 
system in order to divert water to a lateral on the upstream side or stop the flow of water 
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down a canal and into a wasteway. Checks on the Wind River Irrigation Project were 
made of wood or concrete, with wood or metal control gates. 

Turnouts are structures that control water flow from main canal into laterals 
and/or fields. The turnouts on the Wind River Irrigation Project are made predominantly 
of wood or concrete. They have wood or metal control gates. Some measuring devices 
are attached to the turnouts, but they are not regularly monitored. 

Crossings are structures that allow access across irrigation ditches. Information 
available on crossings in the Wind River Irrigation Project indicates that they are 
primarily wood stringer bridges with wood decks. The bridges are generally rudimentary 
structures with no distinctive architectural style. 
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